Results: Fifty patients were included. Results of the SF-36 total score and its domains, physical and mental health, were significantly correlated with bone pain and deformities. Marital status was significantly correlated with the SF-36 total score and Mental Health Domain. BAP levels and disease extension were significantly correlated to SF-36 Physical Health Domain.
Introduction
Paget's disease of bone (PDB) is a common osteometabolic disease characterized by increased and disorganized bone turnover. It is usually asymptomatic but may cause bone pain, fractures, deformities, secondary osteoarthritis, neurologic and cardiac complications and, in rare cases, neoplasm. 1, 2 These complications can adversely affect the quality of life (QoL) of the symptomatic PDB patient. Therefore, studies evaluating QoL in PDB patients and the effects of PDB treatment in QoL have been published. [3] [4] [5] [6] [7] [8] [9] [10] Few of these studies have focused on determinants of QoL in this population, but this knowledge is important in the evaluation of treatment effects on QoL. If the parameters related with poor QoL are affected by currently available treatments, an increase in QoL is expected after the treatment. On the other hand, if some important parameters are not influenced by PDB's treatment, then, measures of QoL would have a limited role in the evaluation of different therapeutic options. This could help to understand the heterogeneous results of PDB treatment in QoL in different studies. 4, 5, 10 The present study was undertaken to evaluate parameters associated with QoL in PDB patients.
Methods
Consecutive patients with PDB followed by rheumatologists in Florianopolis, Brazil, were included after signing an informed consent term. Patients were followed at one public hospital (Hospital Governador Celso Ramos) or at the author's private offices. Exclusion criteria were: incapacity to understand the questionnaires and presence of any other chronic disease that may adversely affect QoL, including: depression, dementia, systemic inflammatory diseases, primary osteoarthritis of the lower limb, fibromyalgia, neurological syndromes not due to PDB, acute or chronic infections, peripheral arterial insufficiency, ischemic cardiac disease, heart failure, chronic pulmonary diseases, renal or hepatic insufficiency, neoplasm and osteoporotic fractures.
PDB and osteoarthritis were diagnosed by typical findings on radiographs. Disease activity was evaluated by 99mTc MDP bone scintigraphy; a patient was considered to have the disease if a recent bone scintigraphy shows high uptake suggestive of PDB and other possible diagnosis were excluded by x-rays or another computed tomography. Disease extension was evaluated by X-rays and bone scintigraphy, previous and recent. The method described by Meunier et al. 11 was used to calculate disease extension on bone scintigraphy. Analysis of bone scintigraphy was done without identification of the patient or date.
A patient was considered to be in current treatment if he had used oral bisphosphonates (alendronate, risedronate or ibandronate) in the past six months or zoledronic acid in the previous 12 months. Fasting blood samples were collected for determination of bone-specific alkaline phosphatase (BAP) by enzyme-linked immunosorbent assay (Mybiosource, San Diego, CA, ref. MBS724100).
Patients were allowed to take paracetamol or dipyrone for pain, if necessary, according to their regular prescriptions.
Patients were asked to answer to the Brazilian versions of SF-36 12 and WHOQOL-bref 13 questionnaires. The SF-36 scores were calculated as described by Kalantar-Zadeh et al. 14 The questionnaires were administered by a rheumatologist, once per patient. Results were further compared among subgroups defined by clinical characteristics and correlated to disease activity and extension parameters. The local ethical committee approved the study protocol (protocol number 353,461). All subjects signed an informed consent form; this study was conducted by the principles of the Declaration of Helsinki. 15 
Statistical analysis
Statistical analysis was carried out to verify if disease-related factors could influence QoL in PDB patients. Comparisons of subgroups defined according to clinical characteristics were made with Mann-Whitney U test. Correlations between continuous variables were analyzed by Spearman's rho correlation. Generalized linear model regression was used to assess the association between the results of QoL tests and PDB parameters. Parameters significantly associated to QoL on univariate analysis as well as parameters theoretically associated with decreased QoL were entered in the regression model. Results are presented as mean (SD) or median (25-75 percentiles).
Statistical analysis was performed with SPSS 20.0, with a level of significance of 0.05.
Results
Seventy-seven PDB patients were screened, and 50 patients were included. Reasons for exclusions are listed in Table 1 . Subjects were mainly women (60.8%), Caucasian (96.8%) and married (80.6%). They had a mean age of 66.32 ± 8.65 years Table 2) .
SF-36
The median total score in the SF-36 questionnaire was 60.91 (38.81-78.54), the median score of Physical health component was 62.60 (38.20-75.80), and of the mental health component was 59.70 (41.30-79.90). Results of the SF-36 total score and its Physical health and Mental Health components were not significantly different when subjects were divided according to sex, kind of involvement (monostotic or polyostotic), current disease activity, current treatment of PDB, the presence of physical impairments due to PDB, the presence of secondary osteoarthritis. Results of the SF-36 total score and both its physical and mental health Domains were significantly different when patients were categorized according to current bone pain (p: 0.027, 0.008 and 0.15, respectively) and deformities secondary to PDB (p: 0.011, 0.012 and 0.017, respectively). Marital status was significantly correlated with the SF-36 total score and Mental Health Domain (p:0.046 and 0.016, respectively), but not with Physical Health Domain (Table 3) . BAP levels and disease extension were significantly correlated to SF-36 Physical Health Domain (p:0.038 and 0.03, respectively), but not to SF-36 total score or Mental Health Domain. Time from diagnosis was neither associated with SF-36 total score nor to any of its domains (Table 4) . In regression analysis, we included parameters with significant association to variations in SF-36 results (current bone pain, deformities, marital status and disease extension) and some factors theoretically associated with worse results: age and the presence of impairments. BAP levels were excluded because they were correlated with disease extension (Pearson correlation r: 0.673, p < 0.001). After regression, the only parameters that remained significantly associated with the SF-36 total score and to its Mental Health and Physical Health Domains were pain and marital status (value of p for, respectively, pain: 0.001, 0.002 and 0.003; marital status: 0.005, 0.003 and 0.015) ( Table 5) . (Table 3 ). There was no correlation between WHOQOL-bref score and: BAP, age, time from diagnosis and disease extension (Table 4) . Concerning to WHOQOL-bref domains, only the results of physical (domain 1) and the psychological (domain 2) components were further analyzed. Domain 1 score was significantly associated with marital status, pain and deformities, (p: 0.042, 0.011, 0.010, respectively) but not with sex, physical impairment, kind of involvement or osteoarthritis, disease activity or current treatment. Median results of domain 2 scores were associated with marital status, physical impairment, and kind of involvement (p: 0.029, 0.021, 0.031, respectively), but not with sex pain, current treatment, disease activity, deformities and osteoarthritis (Table 3) . WHOQOL-bref domains 1 and 2 were not associated to BAP, age, time from diagnosis and disease extension (Table 4) .
WHOQOL-bref
Regression was performed with the same parameters chosen for SF-36 analysis. The presence of pain, deformities and marital status were significantly associated with results of the Table 5) .
Results of SF36 total score and WHOQol-bref total score were well correlated (r: 0.741, p < 0.001).
Discussion
PDB can be completely asymptomatic at one extreme of its clinical presentation, but in the other extreme, it can cause life-threating complications, such as intracranial hypertension, severe heart failure and osteosarcoma. Between these extremes, many patients experience manifestations that could impair their QoL, such as bone pain, secondary osteoarthritis, fractures, peripheral nerve compressions and hear impairment. 1, 2 In the first study to evaluate QoL in this population, Gold et al. 9 have found that the majority of PDB patients considered that they did not have good QoL. However, that study did not employ a standardized questionnaire and, although a high number of subjects were evaluated, a significant number of them had PDB complications or comorbidities that can adversely affect QoL.
Other studies have evaluated QoL in PDB patients using the SF-36 questionnaire. 3, 6, 8 In general, these studies have reported reduced QoL in this population, but only one of them has searched for predictors of QoL. Langston et al. 3 have found that bone pain, age and previous bisphosphonate treatment predicted SF-36 Physical Health Domain, while the Mental Health Domain was predicted by prior bisphosphonate treatment, not being married and bone pain. Results of the present study are in line with these findings since both QoL scores were predicted by bone pain and marital status and BAP levels were not correlated with QoL. However, in our study, WHOQOL-bref results were also predicted by deformities.
Both questionnaires employed in this study have determined marital status and pain as determinants of QoL in PDB. This result was expected since these are classic determinants of QoL. However, deformities, in spite of being reasonable causes of decreased QoL, only appeared as determinants of WHOQOL-bref results. This discrepancy might be due to intrinsic characteristics is of the questionnaires, which evaluation is beyond the scope of this study. However, the fact the predictor factors were almost the same for both questionnaires reinforces the strength of the findings.
Treatment of PDB with potent bisphosphonates, particularly zoledronic acid, is very efficient in controlling disease activity and reduces bone pain in most patients 2, 5, 16 ). By reducing disease activity, treatment is also expected to prevent long-term complications of PDB. Therefore, it would be expected that treatment with bisphosphonates results in improved QoL in PDB and some studies have evaluated this question, usually as a secondary end point. The Horizon study 5, 10 has shown that zoledronic acid was able to improve QoL in PDB patients and this result was maintained for a long time. Interestingly, risedronate, in spite of being effective in a large proportion of patients, did not produce similar effects on QoL. By the other side, in another study, the PRISM trial, treatment of PBD was not able to induce improvements in QoL, 4 even in the long term. This might have happened because most patients used risedronate, but other factors should be considered, including the appropriateness of QoL scores as endpoints in studies of PDB treatment. Differences in study designs could also have contributed to the differences. While the Horizon study was double-blinded and compared a single infusion of zoledronic acid with 30 mg of risedronate for 60 days, the Prism study was a randomized open study, which compared treatment with bisphosphonates with a pain-driven treatment. Populations were also different, with SF-36 tending to be higher in the Horizon study.
In the present study, as in the study of Langston et al., 3 bone pain was the only parameter directly related to PDB that significantly predicts SF-36 results, but not every PDB patient has pain and pain is not the only indication for treatment of this disease. Moreover, other sources of pain, such as secondary osteoarthritis, are not affected by treatment of PDB. Besides control of symptoms, treatment of PDB is also indicated to prevent long-term complications, 16, 17 so, a very long followup period should be employed to detect long-term effects on QoL due to the prevention of complications. Currently, PRISM-EZ is the study with the longest follow-up of QoL in PDB, three years, what may be not enough. 18 One major limitation of studies of QoL in PDB, including the present one, is their cross-sectional design. Longitudinal studies would be more appropriate for chronic diseases as PDB, but its chronic and frequently indolent nature makes this kind of studies more difficult.
Another factor that could impair the utility of QoL questionnaires in the evaluation of PDB treatment is the high prevalence of comorbidities in elder people, the population most affected by PDB. We tried to avoid this problem by excluding subjects with other chronic diseases. This strategy allowed us to reduce confounding factors but also introduced a drawback, since our sample could be healthier than the typical PDB patients.
The main limitation of the present study is the relatively small sample, which results in a low number of subjects with some PDB complications that could impair QoL but that are not highly prevalent, like hearing impairment. Besides, we were not able to compare our results to those of normal Brazilian population because there are not reference values of these tests for our population. By the other hand, we were able to exclude subjects with concomitant diseases that also affect QoL, therefore eliminating a confusion factor, which was not done by other studies that have evaluated QoL in PDB.
Conclusion
In conclusion, among the factors associated with QoL in PDB, bone pain is the only one that is associated with disease activity, therefore, susceptible to treatment. The remaining factors, including deformities and marital status, cannot be changed by medications.
It should be emphasized that PDB is a very heterogeneous disease, and so are the indications for treatment. While treatment is recommended for all symptomatic patients, asymptomatic patients may also be treated, according to factors as the risk of future complications. If any treatment can ameliorate symptoms like pain, some improvement in QoL is expected to be identifiable in the short term. However, if the indication for treatment is the prevention of future complications in an asymptomatic patient, the effects in QoL could only be measured in long-term studies. Hence, the present study suggests that, because of the heterogeneity of manifestations of this disease and the long period necessary for some complications to develop, QoL questionnaires might not be an appropriate endpoint for short-term studies of PDB treatment. Future studies evaluating effects of treatment on QoL in PDB patients should either have a longer duration or assess QoL more frequently; more specific questionnaires of QoL could also be employed.
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